Cystic fibrosis transmembrane conductance regulator-independent phagosomal acidification in macrophages.
It was reported recently that the cystic fibrosis transmembrane conductance regulator (CFTR) is required for acidification of phagosomes in alveolar macrophages (Di, A., Brown, M. E., Deriy, L. V., Li, C., Szeto, F. L., Chen, Y., Huang, P., Tong, J., Naren, A. P., Bindokas, V., Palfrey, H. C., and Nelson, D. J. (2006) Nat. Cell Biol. 8, 933-944). Here we determined whether the CFTR chloride channel is a generalized pathway for chloride entry into phagosomes in macrophages and whether mutations in CFTR could contribute to alveolar macrophage dysfunction. The pH of mature phagolysosomes in macrophages was measured by fluorescence ratio imaging using a zymosan conjugate containing Oregon Green(R) 488 and tetramethylrhodamine. Acidification of phagolysosomes in J774A.1 macrophages (pH approximately 5.1 at 45 min), murine alveolar macrophages (pH approximately 5.3), and human alveolar macrophages (pH approximately 5.3) was insensitive to CFTR inhibition by the thiazolidinone CFTR(inh)-172. Acidification of phagolysosomes in alveolar macrophages isolated from mice homozygous for DeltaF508-CFTR, the most common mutation in cystic fibrosis, was not different compared with that in alveolar macrophages isolated from wild-type mice. We also measured the kinetics of phagosomal acidification in J774A.1 and murine alveolar macrophages using a zymosan conjugate containing fluorescein and tetramethylrhodamine. Phagosomal acidification began within 3 min of zymosan binding and was complete within approximately 15 min of internalization. The rate of phagosomal acidification in J774A.1 cells was not slowed by CFTR(inh)-172 and was not different in alveolar macrophages from wild-type versus DeltaF508-CFTR mice. Our data indicate that phagolysosomal acidification in macrophages is not dependent on CFTR channel activity and do not support a proposed mechanism for cystic fibrosis lung disease involving defective phagosomal acidification and bacterial killing in alveolar macrophages.